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PHARMACY’S UNFINISHED TASKS! 


By Dr. ROBERT P. FISCHELIS 
PRESIDENT OF THE AMERICAN PHARMACEUTICAL ASSOCIATION 


THE preparation, standardization and dispensing 
of drugs and medicines constitute an activity which 
is indispensable to good medical care. How, where 
iid under what conditions this professional activity 
an be carried on with greatest benefit to all concerned 
is a question that has been agitating many minds ever 
Since the use of drugs in the treatment and prevention 
of disease became a part of the practice of medicine. 
It is not necessary to justify the existence of a sepa- 
tate group of practitioners to whom has been as- 
signed the function of compounding and dispensing 
medicines. Pharmacists have made an important place 


Bor themselves among those engaged in providing good 


medical eare to the people of all nations. The evi- 
dence of a changing attitude on the part of the pub- 
le toward the organization of medical services, how- 


‘Part of an address delivered at the Third Annual 
Pharmaceutieal Conference of the College of Pharmacy 
of the University of Michigan. 


ever, makes it advisable to examine, from time to time, 
our existing methods of furnishing pharmaceutical 
service and the systems by which such service is con- 
trolled. 

The practice of medicine has been subjected recently 
to some searching inquiries on the part of profes- 
sional and lay groups who are interested in providing 
medical care for all the people in fullest measure at a 
price they can pay. These inquiries have naturally 
included studies of pharmaceutical practice, and some 
interesting facts have been developed which should 
not be lost upon those most interested in the future 
welfare of the profession of pharmacy. 

When we speak of pharmacists we do not neces- 
sarily limit ourselves to persons operating retail drug 
stores. As a matter of fact, a great deal of the prac- 
tise of professional pharmacy is carried on to-day in 
places far removed from the corner drug store. The 
manufacturing function of the pharmacist, especially 
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that which is carried on upon a large seale, has been 
transferred to a very great extent from the retail drug 
store to the laboratories of manufacturing houses. 
The ordinary retail drug store has become very largely 
a distributing center for manufactured products, al- 
though much small-scale manufacturing is still car- 
ried on, in some retail drug stores, and nearly all of 
them engage in the extemporaneous compounding of 
prescriptions. Hospitals, medical centers, group 
clinics, manufacturing and research laboratories, as 
well as college classrooms and laboratories and gov- 
ernmental offices and laboratories, are other centers of 
activity in which pharmacists carry on their specialized 
function. 

Recent surveys indicate that less than 10 per cent. 
of the retail drug stores of the United States carry on 
a sufficiently extensive prescription practise to main- 
tain themselves economically, while the other 90 per 
cent., or more, although prepared and equipped to 
supply prescription service when, as and if needed, 
are able to do so only because their establishments are 
used to supply other services and commodities at a 
reasonable profit. In short, the public has cheerfully 
subsidized the professional services of the corner drug 
store for emergency needs by making it a source of 
supply for many related and unrelated commodities 
and non-professional services. 

The drug store as a social institution has made a 
place for itself in every community. However, the 
profession itself has been unable to control the num- 
ber of establishments seeking to supply pharmaceutical 
service, and no attempt has been made by our federal, 
state or local governments to regulate the supply of 
establishments organized to give pharmaceutical ser- 
vice. What is more, the attempt to regulate the qual- 
ity of service has been rather limited. All states 
require some form of licensure of those who wish to 
qualify as pharmacists. Many states also have a 
licensing system which serves to control the estab- 
lishment of pharmacies. However, the requirements 
for obtaining a license to operate a pharmacy offer no 
great hindrance to any one desiring to open such an 
establishment and carry on a business in drugs if 
registered pharmacists are employed. Hence the pub- 
lic control of the drug business leaves much to be 
desired. 

Not only is there lack of uniformity in the licensing 
requirements for pharmacists and for the operation 
of pharmacies, but there is also, even in this enlight- 
ened day, considerable opposition to a strict legal con- 
trol of the compounding and dispensing of drugs and 
medicines. Pharmacists by their training acquire a 
wholesome respect for the dangerous nature of the 
drugs and medicines with which they come in daily 
contact. This respect is not shared by the general 
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public, if the attitude of many of our legislators ; 
any criterion of public opinion. 

The blame for this situation undoubtedly rests yer 
largely with the profession itself. We have been ¢, 
tirely too careless in preserving our professional py. 
rogatives. Little by little we have permitted the ¢, 
croachment of unfriendly interests upon our domaiy, 
If such a situation were merely detrimental to th 
profession of pharmacy, it would be of only passing 
interest to the world at large. 


ExTENT AND TYPE OF SERVICE 


We have, in the course of years, developed betwee 
fifty-five and sixty thousand “service stations’ 
throughout the United States which are known to th 
average citizen as drug stores. We like to call they 
pharmacies because in our minds there is a distinction, 
The number of drug stores has developed consistently 
with the development of our national population. | 
has remained at a level of about one store per two 
thousand people for the last forty years, although the 
distribution is by no means as satisfactory as thes 
figures imply. These “service stations” have endeav. 
ored to adjust themselves to the needs of the comm 
nity in which they exist. We have the small county 
drug store serving rural communities, filling com 
paratively few prescriptions, because physicians i 
these districts carry their medicines, to a great extent, 
but stocking large numbers of ready-made medicines, 
“patent” medicines, home remedies, and also a greil 
variety of unrelated merchandise. By virtue of tle 
commerce in unrelated articles, this type of store is 
able to make a living and at the same time it is pre 
pared to supply such professional services as may le 
ealled for when the occasion demands it. 

We have also developed the neighborhood type o 
pharmacy in our larger communities and in metro 
politan centers. Here the compounding of prescrip 
tions and the dispensing of drugs and medicines } 
interspersed with a wide range of commercial activ: 
ties, again for the purpose of maintaining the estab i 
lishment so that its professional services may be avail ij 
able when needed. We have furthermore developed it 
some of these larger centers prescription pharmacié 
in which merchandising activities are reduced to 4 
minimum. Such establishments are few in number. 
They furnish a marked contrast to the chain-store typ¢ 
of drug store in which high-pressure sales methods att 
applied to the distribution of ready-made medicine 
and general merchandise alike. 

Undoubtedly there is a distinct need for the dram* 
tization of the professional services rendered by the 
pharmacist. We may think the publie is acquainted 
with the educational requirements for entrance it 
the profession of pharmacy, but the facts are th! 
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Ben members of the medical professions are not all 
B iliar with the advances that have been made in the 
BS juirements for pharmaceutical licensure in recent 
ears. If the professions do not know it, certainly the 
ublie is even more ignorant of the advances in 
Bharmacy. 

Twenty-five or more years ago, some of our phar- 
naceutical journals began to urge pharmacists to 
get out of the rut” and give shelf space to fast- 
sling ready-made medicines, toilet articles or gen- 
ral merchandise, and ,relegate the ornate and im- 
ressively decorated shelf bottles and other containers 
» the rear or the basement of the store. There was 


‘te rush to follow this advice, and as time went on and 
to the imme mysteriously labeled containers of tinctures, fluid 
then amextracts, chemicals, powders and crude drugs were 
ction, fggemoved from public gaze, the professional function 
tently Pt the pharmacist passed out of the public mind to 
.. I considerable degree. To-day, after twenty-five years 
tuo pe more of hiding the evidence of professional activity, 
h the Me BeW Crop of pharmaceutical editors is urging phar- 
they qgmmacists to bring their prescription departments out 
deay. gto the open and rearrange their stores so that the 
nm public can see what goes on in the prescription room 
intr fgend laboratory of the store. Just as blindly as the 
com fampcvice to relegate all professional fixtures to the back 
1s jpggoom and cellar was followed years ago, so to-day 
ten, Meany are following the advice to remove all privacy 
ine the prescription room and let the public watch 
rreai fammeue Pharmacist prepare the medicines they are going 
o take. It may be necessary to counteract the previ- 


bus removal of all outward signs of professionalism 
rom the front part of the drug store with the sudden 
xposure of the entire professional activity of the 
irug store to the publie gaze, but it is to be hoped 
Bhat a happy medium will soon be found which will 
settle us, for a time at least, somewhere between the 
xtremes of commercial overdress and professional 
udism. 


RELATION TO MEDICINE 


The practise of pharmacy is fundamentally a sub- 
livision of the practise of medicine. The practise of 
iedicine is essentially an art which involves the in- 
eligent application of many sciences. In the prac- 
tise of medicine, as in every other field of activity, 
there must be a division of labor. We, therefore, have 
he diagnostician, the surgeon, the internist and the 
any specialists who, although trained in general 
medicine, have chosen to devote their life activities to 
one branch of the practise of medicine and have be- 
ome experts in their particular field. In addition to 
the practitioners of medicine, there is a vast army 
of medical scientists who may or may not be trained 
in the practise of medicine as a whole, but who have 
mastered one or more of the arts or sciences without 
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which the practise of medicine would be severely 
handicapped. Under this heading come the patholo- 
gists, bacteriologists, roentgenologists, biochemists, 
pharmacists and others. Many of these medical sci- 
entists are trained in general medicine as well as in 
their own specialty. It is not rare, however, to find 
pathologists, roentgenologists and biochemists who are 
not doctors of medicine, and probably a majority of 
bacteriologists are not physicians. There are physi- 
cians who have specialized in the various branches of 
chemistry and in pharmacy, but by far the larger 
number of persons engaged in chemical and pharma- 
ceutical work are not physicians. 

If we look upon pharmacy as one of the specialized 
branches of the practise of medicine, we are, in a way, 
subordinating it to the practise of medicine as a 
whole. I see no disadvantage in this, although I am 
cognizant of attempts to look upon the practise of 
pharmacy as a separate entity. These attempts are, 
to my mind, undermining the solid foundation upon 
which professional pharmacy rests. 

It is the function of pharmacy and the duty of the 
pharmacist, whether he plays the part of large or 
small-seale manufacturer, compounder or dispenser, 
to serve the physician and the public in the prepara- 
tion, compounding and dispensing of therapeutic 
agents drawn from mineral, animal or vegetable 
sources. In the manufacturing laboratory, the phar- 
macist is a manufacturer. In the retail drug store he 
is a compounder and dispenser. In the research lab- 
oratory he may become the discoverer of new and 
better methods of administering drugs or he may de- 
vise new combinations of drugs or carry on impor- 
tant syntheses. These divided functions overlap at 
times, but they are becoming more and more distinct 
as time goes on. It is hardly conceivable that the need 
for extemporaneous prescription compounding will 
ever be eliminated. It is certain, however, that less 
and less manufacturing will be done by the prescrip- 
tion pharmacist, and that supplying simple and mixed 
pharmaceuticals in ready dosage forms, such as tab- 
lets, capsules, ampuls, ete., will increase to the point 
where extemporaneous compounding will be materially 
reduced. 

Believing pharmacy’s place in the art of medicine 
to be by its very nature auxiliary to medicine itself, 
it follows that there must be close cooperation with the 
medical profession if the dignity of the latter, as well 
as its high standing with the public, is to be reflected 
in the profession of pharmacy. 


THREE FUNDAMENTAL TASKS 
Underlying the continuance of a professional status 
for the pharmacist are three fundamental tasks, to the 
completion of which forward-looking members of the 
pharmacal profession long ago dedicated themselves: 
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(1) A program of education commensurate with 
the professional responsibilities to be assumed by the 
pharmacist. 

(2) The advancement of legal and professional 
requirements for pharmaceutical licensure throughout 
the United States. 

(3) The development of a professional solidarity 
among the practicing pharmacists of the United 
States for the furtherance of their scientific and 
economic objectives. 

In the field of pharmaceutical education much has 
been accomplished, but much remains to be done. 
Shortly after it was decided that the minimum course 
in pharmacy should be raised to the level of the bac- 
calaureate standard of training in other fields of edu- 
cation, it became apparent that such a minimum pro- 
gram meant a variety of things to different individuals 
and groups in the field of pharmaceutical education. 
The publication of the National Pharmaceutical Syl- 
labus, with its outline of a curriculum for the four- 
year course, has not elarified the situation to the ex- 
tent that one might reasonably expect. There are still 
educators in the field of pharmacy who talk in terms 
of hours and credits, as though education could be 
reduced to a mathematical basis and be administered 
in standardized doses to groups of individuals whose 
one outstanding group-characteristic is lack of uni- 
formity in mental equipment, in aptitude and in educa- 
tional background. In this connection, one is re- 
minded of the discussions in the early days of stan- 
dardization of pharmaceutical products by means of 
physiological assays. Pharmacologists reported that 
there was wide variation in their results of the deter- 
mination of the physiological activity of tincture 
digitalis upon frogs. Some one slyly remarked that 
since the pharmacologists were all experts and their 
technique appeared to be perfect, the difficulty must 
be with the frogs, and therefore the thing to do was 
to standardize the frogs. As a matter of fact, meth- 
ods have since been devised of measuring variability 
in the reaction of frogs to digitalis, but whether we 
can succeed in so altering or selecting the human 
beings coming to us for education in pharmacy that 
education in standardized and measured units may 
be applied to all with equal success is at least doubt- 
ful. 

The tendency in elementary and secondary educa- 
tion is in the direction of greater individual atten- 
tion to the student and a development of the faculties 
for which he shows a particular aptitude. In our 
colleges of liberal arts and sciences the trend is in the 
same direction. It is presumed, of course, that when 
an individual selects a professional course he is doing 
so because he has definitely made up his mind that it 
is a field in which he desires to work, and, furthermore, 
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that he has certain capabilities which will make; 
possible for him to qualify in this field. It is hardy 
fair, however, to place the entire responsibility Upey 
the student. The college of pharmacy which Aceeny 
him has a certain responsibility which it should yy 
shirk. One of the unfinished tasks of pharmaceutig 
education is the development of methods of Selecting 
personnel from which future pharmacists are 4 
spring. Unless the next generation of pharmaciy 
develops a type of leadership which will carry th 
profession into fields of activity that are more nearh 
in line with developments in medicine and dentisty 
we must look forward to a diminution of profession 
activity in the drug stores of the United States, ay 
an increasing absorption of the professional functiq 
of the pharmacist by group practitioners and insti. i 
tional organizations. 
The recent attempt to include in a four-year cour 
the cultural and basic education which it is acknoy. 
edged should precede the more technical training ¢ 
the pharmacist may or may not be successful. Alreaiy fi 
we are hearing an increasing volume of critical confi 
ment against the present arrangement. It would mi 
be at all surprising to find that within the next fix 
years colleges of pharmacy everywhere will do whi 
is now being done in some of our universities, namely, 
devote their entire time and attention to the technic 
training of pharmacists who will qualify for adms§ 
sion to the pharmacy course by completion of a pr 
pharmacy course of one or two years, or perhaps 
graduation from a junior college. It is interesting 1 
note in this connection that a study of the freshmu 
enrolment in pharmacy colleges for the past ten yean 
throughout the United States, shows a gradual bi 
steady decrease in the number who are choosing phat 
macy for their life work. In 1924 sixty-six college 
of pharmacy in the United States enrolled 5,288 fresh 
men. In 1933 these colleges enrolled 2,469 freshme. 
This represents a drop of 53 per cent. The drop hi 
been gradual, but steady, up to 1930. In 1931 it wa 
very slight. In 1932, however, it was extreme 
abrupt. This is, of course, due in part to the depre 
sion and in part to the four-year course. How mut 
of the drop has been due to increasing standards is! 
matter of interest. As a basis for comparison, ¥ 
have the statisties for the schools belonging to tlt 
American Association of Colleges of Pharmacy, #! 
of which began the four-year course in 1932 or prt 
viously, and the schools of pharmacy in the State ¢ 
New York which are not members of the associatillf 
of colleges and which are not yet on the minimut 
four-year course basis. The figures are as follows 
66 colleges of pharmacy throughout the United State 
showed a drop in enrolment in the freshman clas‘ 
of 39.2 per cent. between 1929, which was the pet 
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year of the boom period, and 1932, the year during 
the depression when the four-year course went into 
effect. Fifty-two of the 55 colleges of pharmacy 
holding membership in the American Association of 
Colleges of Pharmacy dropped 36.4 per cent. in the 
enrolment of their freshman classes during the same 


| period. The six New York schools dropped 46 per 


cent. in their enrolment from 1929 to 1932. As they 
did not adopt the four-year minimum course in 1932, 
and as their drop in enrolment is greater than that 
of the schools which did increase the requirement in 
1932, and also greater than the drop in all schools, 


B it is safe to assume that whatever drop in enrolment 


there has been is due more largely, if not entirely, to 
the depression and to an increasing lack of interest in 
pharmacy as a ¢areer than to the increase in educa- 


The training for leadership in pharmacy can not be 
completed in the minimum pharmacy course. An 
effort must be made to select from among graduating 


= classes a certain few who appear to possess the quali- 


ties which make for constructive leadership and the 
promotion of professional idealism. These selected 
representatives of our graduating classes must be 
given an opportunity to develop not only in scientific 
fields, but in the field of economics as applied to 
pharmacy, in the field of law enforcement as applied 
to pharmacy and in the field of teaching as applied to 


» pharmacy. Unless greater opportunity is provided to 


train leaders in pharmaceutical thought, just as we 
have already provided for the training of leaders in 
the development of science as applied to pharmacy, 
our growth will be one-sided and we will continue to 
turn out a group of skilled pharmaceutical scientists 
on the one hand, a lot of mediocre practitioners on 
the other hand, with but few properly equipped lead- 
ers to guide the progress of the many in their attempt 
to apply the art and science of pharmacy to the prob- 
lems that daily arise to plague the retail druggist. 


LICENSURE AND LAW ENFORCEMENT 


In the field of pharmaceutical licensure and law 
enforcement there are many major unfinished tasks. 
There is not sufficient uniformity in the regulations 
governing the practise of pharmacy and the dispens- 
ing of drugs and medicines in the various states of the 
Union. Fortunately, the American Pharmaceutical 
Association has had its attention called very forcibly 
to this situation, and it is hoped that with the com- 
pletion and endowment of the headquarters in Wash- 
ington it will soon be possible to undertake studies 
Which will establish the facts about the existing order 
and lay the foundation for sorely needed reforms. 

When the public once becomes conscious of the 
laxity with which the sale of drugs and medicines is 
controlled in the United States, it may be expected 
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that drastic changes will be advocated and put into 
effect. 

On the assumption that persons familiar with the 
practice of pharmacy and engaged in that practise are 
best equipped to regulate it and to determine who is 
and who is not fit to practise it, practically all the 
laws geverning the practise of pharmacy in the United 
States provide that boards of pharmacy shall be com- 
posed of licensed pharmacists who have spent a cer- 
tain number of years in active practise and who are 
engaged in the retail drug business. In theory, no 
fault can be found with such an arrangement. In 
practise, however, it frequently does not work out. 
Some state laws provide that the persons to be ap- 
pointed to boards of pharmacy shall be recommended 
by state pharmaceutical associations. They further 
provide that in making recommendations for the ap- 
pointment, a certain number of those recommended 
shall be of one political faith and an equal number 
of the opposite political faith. Just what this has to 
do with the competence of an individual to judge 
whether an applicant is fit to practise pharmacy or 
not is not apparent. Just what bearing the political 
faith of a board member may have upon law enforce- 
ment is, however, quite apparent. There are states in 
which the political phase does not enter into board 
appointments at all. This does not mean that political 
pressure is not brought from time to time upon board 
members to do things which will favor certain indi- 
viduals. However, if board appointments in the first 
place are made without political consideration, the 
board member is in a position to resist such pressure 
and hew to the line, regardless of the consequences. 

The difference in educational standards in the 
various states, the difference in the personal stand- 
ards of appointees to the boards of pharmacy and 
the difference in legal standards for the enforcement 
of regulations governing professional practise are so 
great that it is a tribute to pharmacy in general that 
things have gone along as well as they have. How to 
bring backward states into line and what to do to 
impress members of a legislature with the importance 
of fair and honest regulation of the practise of phar- 
macy constitute a problem to which pharmaceutical 
organizations and high-minded pharmacists have de- 
voted much time and attention. Considerable head- 
way has been made, but much remains to be done. 

The make-up of boards of pharmacy at the present 
time is such that the public is apt to accept at its 
face value the argument that pharmacy laws are being 
enforced for the benefit of pharmacists rather than 
for the benefit of the public. This is particularly 
true when it comes to the sale of drugs and medicines 
through outlets other than established retail drug 
stores. Unfortunately, the public loses sight of the 
fact that drugs and medicines and even packaged or 
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patented medicines are not mere merchandise. Many 
a proposed pharmacy law has been defeated in the 
legislature because of pressure brought by patent 
medicine interests and general storekeepers who feared 
a loss of trade and were able to convince members of 
the legislature that pharmacists were seeking monopo- 
lies. Perhaps the time has come in states where legis- 
lation for the regulation of the practise of pharmacy 
has been difficult to obtain to ask for the appointment 
of a commission of high-minded and public-spirited 
citizens to study the respective arguments and claims 
of those who favor and those who oppose legislation 
affecting the practise of pharmacy. Such a commis- 
sion would soon be able to determine the relative 
merits of the claims made and would silence the 
opposition of those who are instrumental in with- 
holding advancement of standards for pharmaceutical 
licensure, for no good reason. 

Perhaps the time has also come when various states 
should add to their boards of pharmacy high-standing 
laymen of the type usually appointed by our gover- 
nors to managing boards of institutions or to health 
departments. Such a lay board member would not be 
expected to act as an examiner of applicants for 
registration, but he should be expected to sit with the 
professional members of the board at hearings involv- 
ing violations of the pharmacy act and in meetings 
where matters of public policy with respect to the 
sale of drugs and medicines are considered. 

The addition of such lay members to boards of 
pharmacy, or to any other professional boards, for 
that matter, would add a view-point which would be 
very helpful, especially in these days when talk of 
socialization of the activities of members of the heal- 
ing arts oceupies such an important place in publie 
and private discussion. They would also be in a 
position to act as interpreters of the view-point of 
the pharmacy board to the public. 


A NATIONAL EXAMINATION 


Another very helpful step in the improvement of 
standards of licensure, as well as standards of phar- 
maceutical practise, would be the launching of an 
effort to provide a uniform nation-wide examination 
in the fundamental subjects now given by the respec- 
tive boards of pharmacy. 

I have proposed that the National Association of 
Boards of Pharmacy conduet such an examination an- 
nually and simultaneously for the graduating class of 
every college of pharmacy in the United States, and 
that the results of. this examination be certified to 
every board of pharmacy in the United States so that 
graduates of the respective colleges of pharmacy may 
receive permanent credit toward a registered phar- 
macist’s certificate for these examinations if they pass 
them. It would then be necessary for the applicant 
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merely to submit, to the state board from which hp 
desires to obtain a license, evidence of his persona] 
qualifications and practical experience, and to be given 
a practical examination in the compounding and dis. 
pensing of drugs and medicines. Not only would such 
an annual national examination be an advantage t 
the prospective registrant because he would be able 
to qualify at a time when he is best prepared to do g», 
but it would also give confidence to all boards in the 
fitness of an applicant who may come into a state by 
reciprocal registration years later. Every board would 
know that political or personal influence had no bear. 
ing on the candidate’s examination record. At the 
same time, each board would still maintain its pre. 
rogative of examining the applicant in the work in 
which it is most competent to test him, namely, the 
practical conduct of a pharmacy and the compounding 
and dispensing of medicines. Such a national exani- 
nation would not be without influence upon the eol- 
leges of pharmacy, for it would act as a stimulus 
toward more careful study of the quality of teaching 
and testing within these institutions, inasmuch as 
their products will be measured by a common yard- 
stick. 
PROFESSIONAL SOLIDARITY 


The final unfinished task to which I desire to refer 
is that of developing a professional solidarity within 
our ranks which will do for pharmacy what is being 
accomplished in medicine, dentistry, chemistry and 
many other fields. 

We suffer not from a lack of organization or organi- 
zations, but rather from over-organization. Yet with 
all the state and local associations of pharmacists 
scattered over this broad land, and with two national 
organizations ready and willing to funetion respec- 
tively in the professional and economie fields, it must 
be confessed that no existing organization can to-day 
truthfully claim to speak authoritatively for the pro- 
fession as a whole. It seems clear that the approach 
to professional solidarity must contemplate a complete 
understanding of the relative functions of our two 
national associations; a definite liaison between local 
and state and state and national associations such as 
we have in medicine and in dentistry, and the devel- 
opment of a mutual confidence which will throw the 
full weight and power of the individual pharmacist 
into his loeal association, that of the local association 
into the state association, and that of the state asso- 
ciations into both national associations. It will then 
remain for the two national associations to arrive at 
a basis for mutual helpfulness and cooperation. 
Those occupying high places in these national asso- 
ciations must bear in mind that they are the custodians 
of the ideals of the profession, of the beliefs its mem- 
bers cherish and of the faith which makes a unit of 
a mere aggregation of individuals. 
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OBITUARY 


WALTER JONES 


Water JONES, professor emeritus of physiologi- 
cal chemistry at the Johns Hopkins University, died 
in Baltimore on February 28, 1935, at the age of 
seventy years. He is survived by his wife and 
daughter. 

In 1927, when he retired because of ill health, 
Walter Jones had served the School of Medicine 
thirty-one years, first under the leadership of Pro- 
fessor John J. Abel and from 1908 as professor of 
physiological chemistry. He had received his A.B. 
from “The Hopkins” in 1888 and his Ph.D. in 1891. 
Thus he completed nearly a lifetime of association 
with a university founded in the city of his birth. 
There were short periods at Wittenberg College and 
Purdue University and of study abroad. 

It was at Marburg, as an ardent student of the 
elder Kossel and an admirer of the pioneer Friedrich 
Miescher, that Jones found his field to be the chem- 
istry of the nucleic acids. His monograph, “The 
Nucleic Acids,” remained for a long time a standard 
treatise on this difficult subject in which center the 
clinically important topic, purine metabolism, and the 
eytologically important problems which are destined 
to depend upon the characterization of these cell con- 


stituents. One who has not lived with this subject 


will have difficulty in appraising the work of con- 
tributors and I shall leave to more competent hands 
a review of Jones’s work. Yet I think it evident that 
his place ean not be described merely by the naming 
of particular discoveries. He had a part in bringing 
a complicated subject out of obscurity. If, during 
the exposure and preliminary dissections, mistakes 
were made, they were of the sort which stimulated 
advances. In the final conclusions many of Jones’s 
substantial contributions are embedded. 

For his eminence as an investigator Dr. Jones was 
made a member of the National Academy of Sciences 
and twice president of the American Society of Bio- 
logical Chemists. 

An aspect of Walter Jones’s character that deserves 
mention is found in his relation to students. Tem- 
peramentally impatient with mediocrity he attracted 
to his own field of research a select group of medical 
students as well as assistants. In his bibliography 
will be found as joint authors names remarkable for 
the preponderance of their association with later 
acquired distinctions. In short, Jones detected ability. 
Many a run-of-the-mine student had painful experi- 
ences, and yet Jones’s colleagues attest to the care with 
which he prepared to meet the needs of raw recruits. 
This was particularly true of his lectures, and they were 
brilliant. It is not often that a lecturer can recapture 
the attention of those who have passed a required 


course. Yet upper classmen returned year after year 
to the old hall where Professor Jones presented the 
elements of physiological chemistry to first-year stu- 
dents. Doubtless they did so partly for the occasional 


entertainment; but, on the whole, it was clearly for - 


the inspiration. Many, indeed, were the occasions 
when entertainment was afforded, as when a forgetful 
student was startled by the assertion that even a 
street-car conductor should know all the amino-acids 
or when a polemic with Schittenhelm was exposed in 
all its gory detail. It has been said that there were 


periods when a student might have gotten the impres- — 


sion that the whole of physiological chemistry was 
concerned with nucleic acids and related subjects. 
Doubtless weathering has made prominent the tougher 
strata of memories. Yet, even if the charge were 
true, it would be easy to find good reason. Intense 
concentration was Jones’s habit. Furthermore, he 
hated bluff. He would offer admission of dim memory 
before admission was demanded. He would speak 
only fully catalyzed thoughts. He was never bound 
by classic definitions of his subject. Capable as he 
was of the exposition of diverse subjects he gave to 
his students only the best that was in him at the 
moment. In so doing he gave far more than the 
immediate subject-matter. The better students appre- 
ciated this at the time and in later years they bring 
back tales which make a fine tradition. 

The high intensity at which Walter Jones’s energy 
was displayed made him a person difficult to appre- 
ciate by those who were unprepared. A flame might 
burst forth at the lunch table or the bank teller’s 
window. People grew nervously expectant. Unagile 
minds, like my own, seldom caught up with even the 
kindling of the flame, were left uneasy and inclined 
to avoid future consternation. Yet when the flame 
appeared after the rendering of a symphony or dur- 
ing the discussion of a book one knew that here was 
a man who had lived with the composer or achieved 
with the hero while holding the critie’s appraisal of 
the work of art. To Walter Jones’s unique synthesis 
of the emotional and the logical few could rise and 
those who could inevitably failed to sustain them- 
selves. Perhaps it was when he detected evidence of 
lagging that he brought forth those prickings of 
belief and custom and convention that might awaken 
the dozing listener. Even so it may be doubted that 
any one could resolve the whimsical, the mischievous 
and the serious elements. It was, of course, inevitable 
that bits of the mischievous not always would har- 
monize with the amenities, but he who would make 
much of this should remember the unswerving loyalty 
of friends. This speaks volumes. 

It was this high level of intensity, at which alone 
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his abilities would work, that explains Walter Jones’s 
premature disappearance from the annals of biochem- 
istry. After his official retirement and when better 
health permitted, he was ushered into a new labora- 
tory planned for his use. For a moment the old 
eagerness returned; for a few hours laboratory equip- 
ment took form; then a sudden disappearance and 
no return. A more placid mind could have given us 
those slowly ripening fruits of age that are needed 
by a generation accustomed to the strenuous life. 
Walter Jones knew only and loved only the strenuous 
life, and when the body could no longer respond fully 
to the iron will he felt his career to be ended. Thence- 
forth a complete silence in all scientifie matters must 
have concealed what we can only guess. 

If a mind so independent can be said to have har- 
bored ambitions for recognition, three such ambitions 
were fulfilled. Walter Jones attained an honorable 
and honored place in the history of his chosen science. 
He commanded the respect of his students as an in- 
spiring lecturer. He won the loyalty of those who 
labored with him. These are not the least of possible 
attainments, and from an imperfect acquaintance en- 
riched at his fireside in the hills of Maryland I am 
led to suspeet another, more satisfying to the man 
himself. It must have been that had the gods per- 
mitted the removal of disguise he could have told us 
something of Olympus; for there were moments in 
his discussion of great matters in literature and music 
when he spoke as one who feels that “it is given to 
the gods to know one another when they meet.” 


Wma. MANSFIELD CLARK 
THE SCHOOL oF MEDICINE 
THE JoHNS HOPKINS UNIVERSITY 


ALBERT MANN 
1853-1935 
THE Diatomaceae have but few students in North 
America, in fact throughout the world, due, somewhat, 
to the difficulties attending their study. The passing 
of one of these students, recognized not only as the 
dean, but also as the foremost authority here, is of 
inestimable loss to those enthusiasts who have been 


attracted by the beauty and symmetry of these lowly 


plants. 
Dr. Albert Mann died at his home in Middletown, 


Conn., on February 1, 1935. He was born at Ho- 
boken, N. J., on June 30, 1853, the son of Albert and 
Lydia Helen (Everett) Mann. Educated at Wesleyan 
University, Middletown, he graduated in 1879, where 
later the degrees of M.A. and Se.D. were conferred; 
and then continued studies for the ministry at Drew 
Theological Seminary until 1880. On October 6, of 
that year, he was married to Jennie F. Yard, of 
Trenton, N. J., who survives him with a son Albert, 
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born in 1883, and now professor at Wesleyan Univer. 
sity. From 1880 to 1892, Dr. Mann was pastor of 
various churches, in Philadelphia, Verona, N. J, 
Bloomfield, N. J., and Newark, N. J. 

It was in the early years of his pastorate, in Phil. 
delphia, that he met the late Charles H. Kain, a well. 
known diatomist of his day, and then began that 
interest in the diatoms which continued throughout 
his life. While resident in New Jersey, he was active 
in microscopical circles as member and vice-president 
of the old Essex County Microscopical Society, spe. 
cializing in the diatoms, and in the last year of his 
pastorate in St. Luke’s M. E. Church, Newark, he 
prepared his first paper on the group, entitled, “List 
of Diatomaceae from a Deep-sea Dredging in the 
Atlantic Ocean off Delaware Bay by the U. S. Fish 
Commission Steamer Albatross.” The paper was 
published in the Proceedings of the United States 
National Museum, Vol. XVI, pages 303-312, 1893. 

Severing his official connections with St. Luke's 
M. E. Church to enter on a scientific career, he lef: 
for Germany in 1892 to study at the University of 
Munich, where, on graduation in 1894, he received the 
degree of Ph.D. On his return to the United States 
he was tendered the chair of professor of botany at 
Ohio Wesleyan University, which he filled until 1900. 
The following years, up to 1905, were spent as col- 
laborator of the University of Munich, and in scien- 
tific investigations at the Smithsonian Institution in 
Washington. The spare hours were used for the 
research work necessary to the preparation of the 
exhaustive “Report on the Diatoms of the Albatross 
Voyages in the Pacifie Ocean, 1888-1904,” which 
appeared in 1907. In 1905 he commenced the long 
services, lasting 14 years, as a scientific specialist in 
the U. S. Department of Agriculture, in Washington, 
and in the early part of that period was also profes- 
sor of botany at the George Washington University. 

It was not until 1919 that Dr. Mann realized the 
fulfilment of his dream—the establishment in Wasb- 
ington of a laboratory, solely for diatom research, 
with himself in charge as an associate of the Carnegie 
Institution. Suitably installed in the Smithsonian 
Building, it soon became headquarters—as he called 
it—for students and others interested in the economic 
uses of the diatoms. With more time at his disposal, 
the large, important, taxonomic paper on the “Marine 
Diatoms of the Philippine Islands” was published in 
1925. Many smaller papers were written then and 
during earlier periods of his life, on diatoms and 
other subjects related to his professional work, but 
space will not permit the listing here. Research work 
commenced and unfinished at the time of his death 
will be continued, it is hoped, by one of his associates 
at the laboratory. 
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Dr. Mann was a member of the American Associa- 
on for the Advancement of Science since 1894, and 
Me fellow since 1911; a member of the Cosmos Club of 
Byashington for many years; and a member or fellow 
f many other seientifie organizations. 
Endowed with high mental qualities, and, having a 
»rofound knowledge of the fields into which an active 
,d varied career led him, his contributions to a study 
ommenced in early manhood as a hobby are of the 
highest importance. Sterling character, charming 
yersonality and kindliness of spirit endeared him to 


Spe- 
“his is friends. His passing is sorrowfully noted by one 
, he rho regards the period of the friendship of many 
List Igmyears as one of the happiest of his own life. 


Rosert HAGELSTEIN 
New YorK BOTANICAL GARDEN 


MEMORIALS 


THE aeronautical laboratory of the Rensselaer Poly- 
echnic Institute, built at a cost of $500,000, has been 
named the Ricketts Building, in memory of Dr. 
Palmer C. Ricketts, president and direetor of the in- 
stitute for more than fifty years. Dr. Rieketts died 
ast December. 


THE Board of Managers of the New York Botan- 
eal Garden at its annual meeting designated the gen- 
eral herbarium of the garden as the Britton Her- 
barium, in honor of Dr. N. L. Britton, lately director 
of the institution. The reference collections, in all 
nits, now contain 1,774,687 specimens, a collection 
particularly rich in types and in historical material. 


CoRNELL UNIVERSITY has unveiled a bronze me- 
morial plaque commemorating the achievements and 
service of the late Stephen Moulton Babcock, the in- 
pventor of the Babeock test. The cast is a replica of 
My Biithe one exeeuted by the sculptor, Lorado Taft, and 
presented to the University of Wisconsin by friends 
Dr. Babeock in October, 1934. 


MEASUREMENTS OF GRAVITY OVER THE 
NIPPON TRENCH 


i, In the Proceedings of the Imperial Academy of 
Tokyo, Japan, for December, 1934, is an article en- 
titled “Measurements of Gravity over the Nippon 
Trench on Board the I. J. Submarine Ro-57,” by 
Motonori Matuyama, which should interest all those 
Who are dealing with the configuration of the ocean 
bottoms. 

According to Dr. Matuyama’s article, a pendulum 
‘apparatus of the Meinesz type was purchased in Hol- 
land and was delivered in Japan in July, 1932. The 
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A portrait of Lavoisier, “father of modern chem- 
istry,” and his wife has been presented to Yale Uni- 
versity by the students and associates of Dr. Lafayette 
B. Mendel, Sterling professor of physiological chem- 
istry. The painting will eventually hang in the semi- 
nar room of Dr. Mendel’s department. Permission 
was granted by the trustees of the Rockefeller Insti- 
tute for Medical Research to copy this painting by 
Jaeques Louis David, which was acquired by John D. 
Rockefeller, Jr., in 1925 and now hangs in the library 
of the institute. 


THe German Réntgen Society has recently had a 
memorial tablet erected to Réntgen at Pontresina in 
the Engadine, where for more than forty years he 
spent his annual holiday. 


A RESOLUTION providing for the transfer of the 
bodies of Pierre Curie and Mme. Marie Curie to a 
tomb in the Paris Pantheon has been approved by 
the edueation committee of the French Senate. The 
tomb will be beside that of the chemist, Mareeilin 
Berthelot. 

RECENT DEATHS 


THE body of Dr. George H. Bigelow, director of 
the Massachusetts General Hospital and the Massa- 
chusetts Eye and Ear Infirmary, Massachusetis State 
Commissioner of Public Health from 1925 to 1933, 
who disappeared on December 3, was found on March 
23 in a reservoir near Framingham, Mass., where he 
was born. Dr. Bigelow was forty-four years old. 


Dr. GrorcE Epwin JoHNSON, professor of zoology 
and mammalogist of the Agricultural Experiment 
Station, Kansas State College, died on March 18, at 
the age of forty-five years. A correspondent writes: 
“Dr. Johnson had made a considerable contribution 
to the knowledge of the physiology of hibernation. 
He had been for eight years the efficient secretary of 
the Kansas Academy of Science.” 


SCIENTIFIC EVENTS 


instrument was given a careful examination in the 
laboratory of Dr. Matuyama and a few changes were 
made in some of the smaller or minor parts of the ap- 
paratus. In October, 1932, the apparatus was put 
aboard the submarine Ro-58 to do some practice work 
in measuring gravity in Sagami Bay. The submarine 
dived five times in two days. 

The first real gravity survey by Dr. Matuyama was 
made over the Nippon Trench in October, 1934, aboard 
the submarine Ro-57 commanded by Commander A. 
Hudii. He was accompanied by N. Kumagai and 
two assistants. Junior Captain T. Akiyosi, a member 
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of the Hydrographic Office, was ordered by the In- 
perial Navy to sail on the submarine and to help in 
the management of the expedition. Dr. Matuyama 
spoke highly of the assistance rendered by Captain 
Akiyosi, especially in determining the positions and 
velocities of the submarine. 

During the trip 27 measurements of gravity were 
made during twenty-five submergences of the sub- 
marine. In two cases, 2 measurements were made as 
checks during a single submergence. 

At the time of writing his paper for the Proceed- 
ings, the photographic records and other data con- 
nected with the gravity surveys were being carefully 
studied and it is expected that the final results will be 
published later. Approximate values of gravity have 
been calculated and the results are shown on a map 
accompanying Dr. Matuyama’s article together with 
the free air gravity anomalies. It is hoped that these 
gravity stations may be reduced by the isostatic method 
in order to throw some light on the isostatic condition 
of the crust under the Nippon Deep and surrounding 


areas. 


W. B. 


STREAM SURVEYS OF THE NATIONAL 
FORESTS AND PARKS 

During 1934 the Bureau of Fisheries sent sixteen 
field parties to the different national forests and na- 
tional parks for the purpose of studying and report- 
ing on the physical, chemical and biological conditions 
of the streams and lakes lying within the forest or 
park areas. With this accumulated information as a 
basis, the aim was to improve the fishing in these areas 
by adopting a policy of planting the species, size and 
number of fish for which each surveyed stream or lake 
is best adapted. 

However, the forests and parks were not the only 
ones to benefit from such a survey. The Bureau of 
Fisheries has accumulated a great deal of information 
which may be valuable in the future. The informa- 
tion can hardly be called new, but it is a more con- 
cise and quantitative statement of what is rather gen- 
erally known. 

In the East the four parties surveyed, completely or 
in part, the Great Smoky Mountain National Park in 
Tennessee and North Carolina and the following na- 
tional forests: Green Mountain and White Mountain 
in New England, George Washington and Mononga- 
hela in Virginia and West Virginia and Pisgah and 
Nantahala in the two Carolinas and Georgia. 

In the West the twelve parties surveyed, completely 
or in part, Glacier National Park and the following 
national forests: Sierra, Shasta, Klamath, Monoluyo, 
Coconino, Santa Fe, Humbolt, Roosevelt, Wasatch, 
Tonto, Crook, Coronado, Teton and Wyoming. 
Comprehensive reports were compiled from the in- 
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dividual report blanks. These enlarged reports give 
a description of the methods of survey; a brief 4. 
count of the physiography of the region; a list of the 
fishes found in the region; a statement of the natural 
enemies of fish present; a discussion of the kinds an, 
relative abundance of aquatic fish food; notes on the 
water fluctuations of the streams and lakes and ¢oy, 
ments on the accessibility of the waters and the fishing 
intensity. Included with each of the reports are tables 
giving the following information about the streans. 
length, average width, average depth, average Volume, 
gradient, character of stream bed, vegetation, pool 
grade, food grade, abundance of shade, game {is) 
present, degree fished, fish recommended for stockiye 
size, section to be stocked, length of section, Siahe 
of fish per mile, frequency and remarks. For lakes ; 
table is included which gives the following: area, ¢l. 
vation, maximum and average depth, bottom food, 
plankton, vegetation, character of bottom, whether 
lake is natural or artificial, extent of shoals, degre 
fished, fish recommended, size, number, frequency 
remarks. These tables are designed td furnish the 
Forest and Park Services with the major character. 
istics of each lake and ‘stream and to give stocking 
suggestions for these waters. 


THE JOHNS HOPKINS UNIVERSITY 
RESEARCH CONFERENCES ON 
CHEMICAL PROBLEMS 

THE chemistry department of the Johns Hopkins 
University is holding its fifth Research Conference 
this summer at Gibson Island near Baltimore. The 
conference will be under the general direction of E. 
Emmet Reid and will run three weeks from June 2 
to July 12. The plan is flexible, varying from day to 
day according to the nature of the topie under dis 
cussion and the wishes of those participating. The 
day begins with a-more or less formal lecture outlin- 
ing some field of research and directing attention to 
its unsolved problems. This is followed by a discus 
sion in which each one present takes part, making 
what contribution he can to the solution of the prob- 
lems presented. The ideal is to have a group large 
enough that all points of view may be represented, ye! 
small enough that all who wish may take active pat! 
The plan is to have recognized leaders in each field 0! 
research give the lectures and start the discussions, 
but its suecess depends on having a number in tle 
group who are capable of contributing ideas. Tle 
remainder of the day is left to sports or convers* 
tions. These conferences are intended to combin! 
mental stimulation, pleasant personal contacts aul 
healthful recreation. The Gibson Island Club g¢™ 
erously shares its facilities for this period. The «lt! 
has an excellent golf course, fine tennis courts, sp!é 
did swimming and beaches, with ample dressing 100! 
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and commodious club house. There is excellent fish- 
ing in the surrounding Chesapeake. Attendants on 
the conferences may secure rooms in the club house or 
in adjacent cottages or may come from Baltimore for 
the day. Meals for all are served at the club house. 
The program given below is to be regarded as a 
tentative outline to be filled in or modified as may 


seem best. 


1. The Chemistry of the Aliphatic Free Radicals: Pro- 
fessor Francis O. Rice, June 24-28. 

The week’s conferences will include a series of lectures 
and discussion on (1) the preparation and properties of 
free aliphatic radicals, (2) the mechanism of thermal 
decompositions from the free radical standpoint, and, 
(3) the Haber-Willstatter chain mechanism applied to 
reactions in solution. 


2, Long Chain Molecules: Dr. Thomas Midgley, Jr., 
July 1-5. 

July 1. Formation of polymers by definite chem- 
ical reactions; rings and string molecules, 
Dr. W. H. Carothers. 

July 2. Synthetic rubber, Duprene and Thiokol, 
Dr. W. H. Carothers and Dr. J. C. Patrick. 

July 3. The determination of molecular weights of 
big molecules, Dr. E. O. Kraemer. 

July 4. Cellulose, Dr. E. O. Kraemer. 

July 5. Rubber, Dr. T. Midgley, Jr. 


3. Vitamins: Dr. E. V. McCollum, July 8-12. 
These conferences consist of lectures and discussion 
grouped around work in progress on vitamins. 
July 8. Vitamin A, Dr. E. V. McCollum. 
July 9. Vitamin B, Dr. R. R. Williams. 
July 10. Vitamin C, Dr. C. G. King. 
July11. Vitamin D, Dr. C. E. Bills. 
July 12. Vitamin G, Dr. H, C. Sherman. 
Nei E. Gorpon 
THE JOHNS HOPKINS UNIVERSITY 


COLD SPRING HARBOR SYMPOSIA ON 
QUANTITATIVE BIOLOGY 


Ir we may judge from the results of two years, the 
conference-symposia method as developed at the Bio- 
logical Laboratory at Cold Spring Harbor is a suc- 
cessful experiment in method. The cooperation of 
outstanding chemists, physicists and mathematicians, 
as well as biologists, has been most gratifying. The 
unique bringing together of knowledge from these 
various sources upon a fundamental aspect of biology 
each year is already widely appreciated. Thus the 
annual volume resulting from the symposia and dis- 
cussion is purchased in over twenty-five countries all 
over the world, and there is evidence that the distri- 
bution of the volumes is becoming extended. 

This year the conference-symposia will be centered 
about photochemistry in biology and medicine. They 
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will take place during five weeks, June 26 to August 
1. The general aspects which will be considered are: 
basic photochemistry (June 26-July 2), photosyn- 
thesis (July 3—July 16), photoreceptors and biolumi- 
nescence (July 17-July 23), and photochemistry in 
medicine (July 24-July 30). 

While plans are still incomplete, it is already 
known that the following men will present papers, 
and, with five exceptions, will be in residence from 
one to five weeks at least: 


Dr. Vernon M. Albers, physicist, Kettering Foundation, 
Antioch College; Dr. William Arnold, Biological Labora- 
tories, Harvard University; Dr. Charles E. Bills, bio- 
chemist, director, Research Laboratories, Mead Johnson 
and Company; Dr. Harold F. Blum, assistant professor 
of physiology, University of California Medical School; 
Dr. F. 8S. Brackett, physicist, Bureau of Cotton Eco- 
nomics, Department of Agriculture; Dr. Dean Burk, 
associate physical chemist, Bureau of Chemistry and 
Soils, Department of Agriculture; Dr. E. 8S. Castle, 
assistant professor of physiology, Harvard University; 
Dr. M. Demerec, investigator, Department of Genetics, 
Carnegie Institution of Washington; Dr. N. R. Dhar, 
head of Chemistry Department, University of Allahabad 
(India); Dr. Robert Emerson, Biological Laboratory, 
California Institute of Technology; Dr. Henry Eyring, 
physical chemist, research associate, Princeton University ; 


Dr. Hugo Fricke, in charge of biophysics laboratory, — 


Biological Laboratory; Dr. H. Keffer Hartline, fellow 
medical physies, Johnson Foundation, University of 
Pennsylvania School of Medicine; Dr. E. Newton Harvey, 
professor of physiology, Princeton University; Dr. Selig 
Hecht, professor of biophysics, Columbia University; 
Dr. O. L. Inman, director, Kettering Foundation, Antioch 
College; Dr. H. V. Knorr, physicist, Kettering Founda- 
tion, Antioch College; Dr. Henry Laurens, professor of 
physiology, Tulane University School of Medicine; Dr. 
H. 8. Mayerson, assistant professor of physiology, Tulane 
University School of Medicine; Dr. Harold Mestre, De- 
partment of Bacteriology, Yale University School of 


Medicine; Dr. Karl Meyer, Department of Ophthalmology, | 


College of Physicians and Surgeons; Dr. W. A. Noyes, 
Jr., associate professor of chemistry, Brown University; 
Dr. Gerhard K. Rollefson, associate professor of chem- 
istry, University of California; Dr. Paul Rothemund, 
biochemist, Kettering Foundation for Study of Chloro- 
phyll and Photosynthesis, Antioch College; Dr. 8S. E. 
Sheppard, chemist, assistant director Kodak Research 
Laboratories; Dr. Hugh 8. Taylor, David B. Jones pro- 
fessor of chemistry, Princeton University; Dr. George 
Wald, Biological Laboratories, Harvard University; Dr. 
Ernst Wolf, Biological Laboratories, Harvard University ; 
Dr. F. Paul Zscheile, Jr., Department of Chemistry, Uni- 
versity of Chicago. 


Investigators who wish to attend various symposia 
and discussion may obtain more definite information, 
including programs, from the Biological Laboratory 
at Cold Spring Harbor.—R. G. H. 


e 
le 
| 
5 
= 


312 


SCIENCE 


Vou, 81, No. 2199 


SCIENTIFIC NOTES AND NEWS 


THE House of Representatives has passed a bill 
conferring the Congressional Medal of Honor on 
Major General A. W. Greely, the Arctic explorer. 
General Greely celebrated his ninety-first birthday on 
March 27. 


THE New York-New Jersey Alumni Association of 
the Johns Hopkins University will hold a dinner at 
the Hotel Plaza, New York City, on the evening of 
April 5 in honor of Dr. Joseph S. Ames, who retires 
as president of the university in June, and of Dr. 
Isaiah Bowman, president-elect, now chairman of the 
National Research Council and director of the Amer- 
ican Geographical Society of New York. 


Dr. E. D. Merriwz, director of the New York 
Botanical Garden, and Dr. A. B. Stout, director of 
the laboratories of the garden, have been elected 
honorary fellows of the British Royal Horticultural 
Society and also honorary life members of the Penn- 
sylvania Horticultural Society. 


Tue Hillebrand Prize, awarded annually by the 
Washington Chemical Society for the best paper read 
before it during the preceding year, was presented 
at the Cosmos Club on March 14 to Frederick Rossini, 
of the Bureau of Standards, for his paper on “The 
Thermal Decomposition of Alcohols.” 


TxeE gold Moulton Medal of the British Institution 
of Chemical Engineers for 1934 has been awarded to 
J. Davidson Pratt and G. S. W. Marlow, for a paper 
entitled “Legal Pitfalls for the Chemical Engineer.” 
The Junior Moulton Medal in silver, for the best 
paper of the year read before the graduates and stu- 
dents’ section of the institution, was awarded to D. 
Gordon Bagg for his paper entitled “Determination 
of the Efficiency of a Multi-Stage Washer.” 


THE Paris Academy of Sciences has awarded the 
Jean Dagnan-Bouveret prize of 15,000 franes to Drs. 
Auguste Charles Marie and Paul Remlinger for their 
work on rabies, and the Lacage prize of 10,000 franes 
to Professor Portier for his physiological studies. 


Nature states that the University of Toronto has 
awarded the Charles Mickle fellowship for 1935 
jointly to Dr. Edward Mellanby and Mrs. May Mel- 
lanby. The fellowship is endowed under a bequest by 
the late Dr. W. J. Mickle, and is awarded annually 
“to that member of the medical profession who is con- 
sidered by the council of the Faculty of Medicine of 
the University of Toronto to have done most during 
the preceding ten years to advance sound knowledge 
of a practical kind in medieal art or science.” 


W. A. S. Caper, delegate director of the general 
chemicals group of Imperial Chemical Industries, 


Limited, has been elected president of the British §». 
ciety of Chemical Industry for the year 1935-36, 


Orricers of the British Institute of Chemistry wer. 
elected at the annual meeting on March 1 as follows. 
President, Professor Jocelyn Field Thorpe; Vice. 
presidents, W. J. A. Butterfield, Sir George Clayton, 
Dr. A. E. Dunstan, F. G. Edmed, Dr. H. H. Hodgson 
and W. H. Roberts; Honorary Treasurer, P. ¥. 
Kirkaldy. 

Dr. BenJaMiIn Linconn Rosinson has resigned 
from the Asa Gray professorship of systematic bot- 
any and the curatorship of the Gray Herbarium of 
Harvard University. His resignation, though accepted 
by the president and fellows of Harvard College at 
the meeting on March 18, is to date from September 
1, from which time he has been appointed Asa Gray 
professor of systematic botany and curator of the 
Gray Herbarium, emeritus. As he completes his ser- 
vice at the close of the present academic year, Dr. 
Robinson will have held the curatorship of the Gray 
Herbarium for forty-three years and will have occu- 
pied the endowed chair connected with it for thirty- 
five years. Dr. Robinson will eontinue his mono- 
graphic studies of the Compositae-Eupatorieae on 
which he has long been engaged. 


Trusee Davison, president of the American Mu- 
seum of Natural History of New York City, whose 
term as alumni fellow of the corporation of Yale 
University expires in June, has been nominated 
unanimously for reelection. 


Dr. T. Bovig, formerly assistant pro- 
fessor of biophysics at the Harvard Medical School 
and a member of the Harvard Cancer Commission, is 
continuing his work on the biological effects of rays 
in the Shannon Physical Laboratory at Colby College. 


Dr. Rearnatp M. Arwarter, for eight years health 
commissioner of Cattaraugus County, N. Y., has been 
appointed executive secretary of the American Public 
Health Association. The appointment became effec- 
tive on March 15. 


Dr. LeonarD GREENBURG, acting health officer of 
New Haven, has been placed in full charge of the de- 
partment of health. He succeeds Dr. John L. Rice, 
who left New Haven to become health officer of New 
York City. 


Proressor Leo M. CHRISTENSEN, of the department 
of chemistry at Iowa State College, has resigned in 
order to join the staff of the Chemical Foundation. 
His work will be connected with the production of 
aleohol from farm produets and the formulation of 
legislation fostering its use. 
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Briggs, lately of the New York Sun, 
has been appointed editor and curator of publica- 


™ tions at the New York Zoological Society. He fills 
the vacancy left by the retirement on December 31 
of Elwin R. Sanborn. 


Dr. ALFRED E. Emerson, professor of zoology at 
the University of Chicago, left on March 22 for the 
Panama Canal Zone, where he plans to analyze the 
effect of changes of temperature, humidity and light 
upon the social life of termites. His headquarters 
will be on the island of Barro Colorado in Gatun 
Lake, Canal Zone, where the National Research Coun- 
cil maintains a biological station. 


. Dr. L. J. Kuorz, plant pathologist at the Citrus 
Experiment Station of the University of California 
at Riverside, has been granted five months’ leave to 
study disease-resistant plants. He left Riverside on 
. March 25 for Michigan State College, where he plans 


: to carry on this research. 

ir, Dr. CLARENCE A, NEYMANN, associate professor of 
Ly psychiatry at Northwestern University, sailed on 
1- March 16 to give a special course of lectures at Liége, 


y- Louvain, Brussels and Ghent. He will speak also 
>- before the Royal Medical Society of London. 


Dr. A. RayMonp DocueEz, professor of medicine of 
the College of Physicians and Surgeons of Columbia 
I- University, is visiting at the School of Tropical Medi- 


e cine, San Juan, Puerto Rico, where he gave a lecture 
e before the faeulty and staff of the school and before 
d the physicians of the island on “Influenza and Acute 


Infections of the Respiratory Tract.” 


. Tue Alpha-Beta Chapter of Sigma Pi Sigma, hon- 

1 orary physies society, at Syracuse University, recently 

g sponsored two open meetings which were addressed by 

; Dr. Harlow Shapley, director of the Harvard College 

| Observatory, and Dr. W. F. G. Swann, director of the 
Bartol Research Foundation. 


Dr. RayMonpD PeEaru, professor of biology in the 

, School of Hygiene and Public Health of the Johns 
Hopkins University, delivered an address before the 
Washington Academy of Sciences on Mareh 21. He 
spoke on “Biology and Human Trends.” 


THREE lectures on “Recent Progress in Astronomy” 
were given during March by Dr. Samuel Alfred 
Mitchell, direetor of the Leander McCormick Obser- 
vatory of the University of Virginia, at the Wagner 
Free Institute of Seience, Philadelphia. The titles of 
the separate lectures were “The Sun and Its Spec- 
trum,” “A Trip to the South Seas to Observe a Total 
Eclipse” and “The Distances of the Stars.” 


Proressor H. Rags, of Cornell University, delivered 
the Orton Fellowship Leeture at the recent convention 


SCIENCE 


313 


of the American Ceramic Society. He spoke on 
“Geology in Clay Research.” 


Dr. Cart J. P. Skorrspere, of Giteborg, Sweden, 
visiting professor at the Osborn Botanical Laboratory 
of Yale University, gave an illustrated lecture before 
the department of botany of Wellesley College on 
March 15 on “A Survey of Robinson Crusoe’s Island.” 


Tue Stuart McGuire lectures at the Medical College 
of Virginia will be given by Dr. Gunnar Nystrém, 
professor of surgery, Uppsala University, Sweden, on 
the evenings of April 29 and 30. The subjects of the 
lectures will be “Embolism of the Arteries of the 
Extremities” and “Pulmonary Embolism.” 


Dr. JOSEPH NEEDHAM, of the University of Cam- 
bridge, delivered two lectures on the Mead-Swing 
Foundation at Oberlin College on March 27 and 28, 
on “The Continuity of Chemical and Morphological 
Order.” 


THE psychologists of New York State, outside 
of the Metropolitan area, will hold their annual 
spring meetings at Colgate University, Hamilton, 
N. Y., on April 12 and 13. Dr. Fred 8. Keller is in 
charge of local arrangements. Dr. B. F. Skinner, of 
Harvard University, will be the speaker at the dinner 
meeting. 


Tue dates for the May and June soirées of the 
Royal Society have been altered to Friday, May 3, and 
Friday, June 14. 


THe tenth congress of the International Society of 
Surgery will be held in Cairo from December 30, 
1935, to January 4, 1936, under the presidency of 
Professor A. von Eiselsberg, of Vienna. 


THE seventh International Congress on Industrial 
Accidents and Diseases will be held at Brussels, Bel- 
gium, from July 22 to 27. The American Committee 
of the congress is under the chairmanship of Dr. Fred 
H. Albee, New York, for the Section on Accidents 
and that of Dr. Emery R. Hayhurst, Columbus, Ohio, 
for Industrial Diseases. 


Tue British Medical Association will hold its one 
hundred and third annual meeting in Melbourne, 
Australia, during the week beginning on September 
9, under the presidency of Sir Richard Stawell, con- 
sulting physician to the Melbourne Hospital. The 
Journal of the British Medical Association reports 
that the sectional sessions for scientific and clinical 
work will be held on Wednesday, Thursday and Fri- 
day, September 11, 12 and 13. The annual repre- 
sentative meeting for the transaction of medico-polit- 
ical business will take place in London at the associa- 
tion’s house on Friday, July 19, and following days. 
Members traveling to Australia through the United 
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States will sail for New York from Southampton on 
Saturday, July 27; if traveling by the Canadian route 
to San Francisco, they will sail for Montreal from 
Liverpool on July 26, or from Glasgow on July 27. 
The honorary local general secretary for this year’s 
annual meeting is Dr. J. P. Major, Medical Society 
Hall, East Melbourne, Victoria. 


THE trustees of the Surdna Foundation announce 
that Wesleyan University and ten welfare and re- 
ligious institutions in Yonkers share in the first large 
distribution from the income from the fortune of the 
late John E. Andrus. The bequests amounted to 
$1,092,500, only a portion of the income of the foun- 
dation, which is said to be one of the most largely 
endowed charitable organizations in the world. Wes- 
leyan University receives $300,000. Mr. Andrus, who 
died on December 26, at the age of ninety-three years, 
named the foundation by adopting the reversed spell- 
ing of his name. 


THE National Zoological Park will receive an allot- 


DISCUSSION 


WHAT DO WE MEAN BY A BACTERIAL 
LIFE CYCLE? 


BACTERIOLOGISTS have for some years been engaged 
in a vigorous, and sometimes slightly acrimonious, 
discussion of the question whether bacteria do or do 
not exhibit phenomena associated with a “life cycle.” 
In a ease of this kind, one always suspects that facts 
have been obscured by words. Arguments are gen- 
erally concerned with words and ideas. Facts need 
not be argued about; they can be settled by observa- 
tion. 

In the present case, the facts are reasonably clear. 
Almost all bacteriologists will now acknowledge that 
many types of bacteria may at times exhibit morpho- 
logical variants which differ rather widely from the 
forms most commonly observed in cultures. These 
variants may be swollen or branched or spherical, 
when the normal form is a regular rod. They may 
be larger than normal. Very frequently they are 
much smaller than normal. Furthermore, it is a well- 
established fact that some of these bizarre cells are 
not “involution forms’—if we mean by that term 
cells which are degenerating and necessarily doomed 
to perish. Many such abnormal cells, particularly the 
tiny coccoid forms of rod-shaped bacteria, have been 
shown to be viable and to reproduce the original type 
of organism. If by a’life cycle we mean the occur- 
rence of cells having a form different from that com- 
monly observed in the species but capable of repro- 
duction, then many bacteria have a life cycle. There 
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ment of $680,000 from PWA funds. It is plannej ' 
build an addition to the bird house, a new clephyy 
house and a house for small mammals, with Speci 
accommodations for apes. It is also planned to pm 
vide a machine shop. 


THE private medical library of the late Dr. Baijp 
K. Ashford has been presented by his family to jj, 
School of Tropical Medicine at San Juan, Puy 
Rico. This library contains a large collection ¢ 
books, periodicals and pamphlets, together with ya)y 
able historical data on sprue, anemia and hookwon 
in which fields Dr. Ashford had made notable contrj}y, 
tions. 


TueE University of Cambridge has accepted an offy 
from the Department of Scientific and Industrial },. 
search of the sum of £2,300 for building and equip 
ping the extension to the Low Temperature Resear 
Station on its southern side. It is to be used for sciey, 
tifie research and in the first instance for research jp 
problems arising out of the preservation and handliy 
of foodstuffs. 


is no essential difference between such a phenomennii 
and the familiar formation of endospores (except thut 
the endospore has a special degree of resistance to 
unfavorable environmental conditions which many ¢ 
the more recently described morphological variant 
lack). 

Those who contend that bacteria lack a life cycle 
define the term more strictly. They consider that: 
“life eycle’ must involve a certain inevitable ani 
repetitive sequence of stages. In this sense the 
maintain that the bacteria do not possess a life cyde 
If one transfers a culture in the phase of logarithm 
growth to a fresh medium of the same kind, exper 
ence shows us that the form and size of the cell 
remain strikingly constant; and we have no reas0l 
to doubt that such a process can be continued indel- 
nitely. A “eyele,” according to Murray, means “t 
recurrent period (of events, phenomena, ete.).” Thos 
who object to the life cycle theory may rightly mait 
tain that such experiments exclude the existence 
recurrent periods of varying morphology, due to some 
inherent tendency of the bacterial cells. 

It is precisely, however, in this tacit assumptiol 
that a life eyele must be free from any environmenidl 
influence that there lies another dangerous pitfall 0 
definition. If we allow that repetitive changes maj 
directly result from environmental conditions and yt 
may constitute a life cycle, the balance of argumel! 
swings in favor of the “cyclists.” If, instead of trav* 
ferring a colon bacillus from one culture tube to 4° 
other in the logarithmic phase of growth, we leave ! 
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the original medium for a longer period and then 
ansfer it, a very definite series of repetitive events 
av be observed. The cells when first transferred to 
new medium are small in size and exhibit certain 
rantitative physiological characteristics. Then for a 
tain period the cells become larger and physiologi- 
ally far more active. The size may increase tenfold 
nd the activity per cell fifty-fold. Later, both size 
nd activity decrease again to their original figures. 
‘nder certain conditions, bizarre and coccoid and 
-Merhaps very minute or “filterable” forms may occur. 
ini ’n transfer to a fresh medium, the “cycle” repeats 
self with perfect precision. 

It must be freely granted that such a cycle is related 
, the effect of environment and not to any inevitable 
iherent tendeney of a single cell; but I suspect that 
he same thing is true of all life cycles throughout 
he living world. The zoologist can cultivate protozoa, 
he botanist can eultivate molds, for an indefinite 
eriod by sufficiently rapid transfer to fresh sub- 
trates, without the appearance of cysts or spores or 
ny other departure from the more usual morphologi- 
al picture presented by the species. All that appears 
mm: such a case, if the medium be favorable, is the 
rdinary “life eycle’ of binary fission. The phe- 
pomenon of endomixis does not present any real ex- 
eption, since it does not alter the form or physio- 
ogical properties of cells in any cyclical way. In the 
ulticellular organism life cycles are apparently in- 
herent simply because the organisms are multicellular 
and because the multicellular life produces a change 
n the environment of the individual cell more or less 
fomparable to that produced in an old culture of 
acteria. The germ cells exhibit no life eycles from 
peneration to generation. It is true that in a meta- 
yoon there is a specialization of cell function asso- 
‘lated with division and differentiation, but this is 
‘learly degenerative rather than cyclical, since it is 
normally irreversible. Even specialized somatic cells 
phen cultivated by Carrel in vitro show no life cycles 
titer many years of observation. 


. May we not assume, then, that with all living cells, 
‘. the “life eyele” so far as the individual cell is con- 
J cerned—is a eyele of simple binary fission. Other 


phenomena involving change in cell morphology and 
physiology of a eyelical nature are responses to chang- 
ing environmental conditions and not the result of 
any inherent time mechanism. If a unicellular organ- 
im shows a definite series of morphological and 
physiological alterations in response to certain 
changes in environment which are likely to oceur with 
reasonable frequency in its natural life we may call 
ita “life eyele” if we wish or we may call it some- 
thing else. In any ease, this is the only kind of life 
‘yele (other than binary fission) which ean occur in 
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unicellular and relatively simple multicellular forms. 
In this sense, the bacteria have life cycles. When we 
find a more complex and more regular life cycle in 
the higher plants and animals (relatively independent 
of external environment), it is because the interrela- 
tionships of the complex organism produce a cyclical 
change in the internal environment which is compar- 
able with the change which takes place in a bacterial 
culture and which affects the individual body cell very 
much as the cultural environment affects the unicellu- 


lar organism. 
C.-E. A. WINSLOW 


YALE SCHOOL OF MEDICINE 


THE PRESS SERVICE AT THE PITTSBURGH 
MEETING 


THE baffling problem of handling the paper winning 
the $1,000 prize appears at last to have been success- 
fully solved. At Pittsburgh the announcement of the 
prize-winning paper was made at a conference of 
press representatives called for 9 A. M. at which a 


carefully prepared, clear and thoroughly intelligible — 


résumé of the paper, and a biographical sketch of the 
author, were handed each one present, and arrange- 
ments were made for answering any questions that 
might be asked. The complete paper was also avail- 
able. The release was for morning papers on the 
following day. Ample time was thus afforded the 
press representatives for studying the paper and for 
securing interviews on the subject-matter. 

The proportion of the total number of papers sent 
in advance to the Press Service was slightly less than 
at the preceding Boston meeting. There were 1,806 
papers (including demonstrations, ete.) listed in the 
program, of which 396 (20.2 per cent.) were received 
in advance. 

If the 66 papers that were not received until after 
the meeting (partly because of having been mailed 
with insufficient postage) are added to the number 
sent in, and the 109 mathematical papers, which can 
not be handled successfully in the usual routine, are 
subtracted, there were 1,697 papers presented, of 
which 462 (23.5 per cent.) were received. 

The number of papers listed and received, arranged 
by groups, was as shown in Table I. 

This year each paper as soon as it was received was 
carded by author. By the use of this card catalogue 
the press representatives were able to find out at once 
whether or not a copy of any given paper was avail- 
able, and all the essential information regarding the 
papers at hand. This card index proved to be exceed- 
ingly useful, and constant reference was made to it 
throughout the meeting. 

For press purposes it is essential that information 
regarding the proceedings day by day shall be avail- 
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TABLE I 
Papers 
Section or Group 
Listed Received 

Exhibits and Demonstrations ..................... 87 1 
General Sessions and Committees .......... 25 10 
14 
Mathematics (A) 109 0 
Physics (B) 149 37 
Chemistry (C) 20 3 
Astronomy (D) 21 7 
Geology and Geography (EB) occccccc0oum 32 24 
Zoological Sciences 466 63 
Botanical Sciences (G) 292 154 
Zoology and Botany (F and G)) ................ 118 18 
Anthropology ....... . 55 21 
Social and Economic Sciences (K)) ..... 40 12 
Historical and Philological Sciences 

(L) 6 1 
Medical Sedemces (IN) 48 26 
Selemce im gemeral 14 2 

Totals 1,806 4621 


1 Compare with table in Science, 79: 141, 1934. 


able at a glance. Beginning at the St. Louis meeting 
the pages from two programs will be cut and pasted 
together in such a way as to show the proceedings of 
the entire meeting chronologically, with the available 
papers checked, and these strips will be placed on a 
bulletin board. 

During the meeting two typists were present in the 
press room for the purpose of making copies, in 
duplicate, of those papers for which there was a spe- 
cial demand. This plan has been adopted at previous 
meetings and has worked very well. The ideal pro- 
cedure, of course, would be to have all the material 
mimeographed, or at least to have at hand mimeo- 
graphed copies of from 50 to 100 of the papers most 
likely to be of interest to the press. But the expense 
involved is prohibitive. 

At the Pittsburgh meeting there were in attendance 
no less than sixteen press representatives from other 
cities, ten of whom were members of the National 
Association of Science Writers, and ten from the 
Pittsburgh papers and local offices of press associ- 
ations. 

Such marked attention on the part of the press 
places upon the association a grave responsibility. 
The meetings of the association form the chief medium 
through which the general public learns of the advance 
of science as a whole. We must make every endeavor 
for our own good to increase largely the proportion 
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of papers made available to the press, and tc see toil 
that all vice-presidential addresses and gencra] » 
sions papers are submitted as long in advance y 
possible. 

We must all work together in order that the png 
may have an abundance of suitable material to presey 
to the public. Let us do all we can to assist the png 
in its effort to give the people an adequate and y 
curate picture of the progress of science as it ; 
brought out at our meetings. 

Austin H. 
Director 


THE COST OF GERMAN SCIENTIFIC 
JOURNALS 
PUBLISHED protests on the unreasonably high prig 
of subscriptions to German technical periodicals ax 
not effective. The present high price is not so mudj 
a matter of exchange conditions, although this is, 
factor, as it is the abnormally high initial price i 
manded by the publishers, amounting to extortion 
Although after five years of depression, we are mai- 


taining our library budget essentially unimpaired, |} 


have directed that our subscriptions to sixteen Germa 
botanical periodicals be cancelled immediately. This 
has been done for the reason that subscription 
amounting to five to eight times as much as the rats 
charged for similar serials published elsewhere are noi 
justified under any conditions. It is admitted that in 
a reference library broken sets of periodicals are 1 
grettable, but when the cost per volume is so exorli- 
tant, as in this case with those now discontinued, this 
is unavoidable. If other American institutions woull 
do likewise, such action might be effective in reducig 
the present plethora of abnormally high-priced Ge: 
man periodicals. 

E. D. Merry, Director 

THE New YorK BoranicaL GARDEN 


GAUSS AND THE FRENCH ACADEMY OF 
SCIENCE 

In his “A Short Account of the History of Mathe 
matics,” 5th edition, p. 448 (1912), Ball makes tle 
statement that Gauss had submitted a part of his {« 
mous Disquisitiones Arithmeticae to the French Acat- 
emy, which the latter rejected in a manner which mu 
have been humiliating for Gauss. 

A careful examination of the writings and bir 
graphical material of Gauss does not show a trace {0t 
such an occurrence. Professor Brendel, of the Us: 
versity of Freiburg, who is in charge of the (aus 
archive, does not know of anything that might poitl 
to such a rejection. 

Moreover, according to an official transcript s¢t! 
to the writer by Professor Picard, permanent sec!* 
tary of the French Academy of Science, there is 00 
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the slightest evidence that the academy ever did such 
a thing as Ball claims. 

On the contrary, the academy bestowed upon Gauss 
at an early age the highest academic honors. 

The record of the French Academy is clear and all 
in favor of Gauss. ArnoLtp Emcu 

LEEUWENHOEK LETTERS 

Some Ameriean libraries and collections may pos- 
sess letters written by and to Antony van Leeuwen- 
hoek; and photographie copies of such letters are be- 
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ing sought by the Royal Academy of Sciences of 
Amsterdam, which is preparing a critical edition of 
Leeuwenhoek’s correspondence. A list covering about 
100 missing items is published in the appeal of Dr. 
G. van Rijnberk in Nederl. Tijdsch. v. Geneeskunde, 
December 1, 1934. 

Readers knowing of such letters in America are 
asked to communicate the information to Dr. van 
Rijnberk, or to the undersigned. 
BaRNETT COHEN 
JoHNS HopKINS MEpIcAL SCHOOL 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN EXTRACTOR USING A SOLUTION OF 
VOLATILE AND NON-VOLATILE 

| PHASES 

UNLIKE most extractors which are limited in their 
use to volatile solvents, a simple device is suggested 
which extracts with a solution consisting of one vola- 
tile phase and one or more non-volatile phases. Its 
success is due to the fact that if the vapor-disengage- 
ment area is sufficiently reduced, entrained solution is 
carried with the vapor. 

A flask (Fig. 1) is filled with solution to a single 


Fig. 


small outlet. When boiled, vapor and solution are 
carried up to the filter. A baffle separates the vapor 
from the liquid. The return of the liquid through the 
filter to the bottom of the flask is facilitated by con- 
a currents caused by heating the flask on one 
side, 

The process is continuous and the velocity is con- 
trolled entirely by the amount of heat supplied. 


Larger quantities of liquid may be delivered to the 
filter than by condensate devices, since only a small 
part of the liquid has to be vaporized. This device 
may also extract by condensate alone by simply lower- 
ing the level of the liquid in the flask, thus increasing 
the disengagement area. 

A. J. 


COLLEGE OF FORESTRY 
UNIVERSITY OF WASHINGTON 


A SIMPLE METHOD FOR OBSERVATION OF 
CIRCULATION IN THE WEB OF THE 
FROG’S FOOT 


CIRCULATION of blood in the web of the frog’s foot 
may be observed very clearly if the spread foot is 
strapped over the hole in the frog board with a strip 
of wet Cellophane secured to the board by thumb tacks 
(Fig.1). The preparation is more quickly made than 


are preparations in which the foot is spread by tying 
the toes, and is superior in a number of other respects. 
Since the animal is relatively comfortable, movements 
of the foot are reduced to a minimum. The web may 
be kept moist by occasional moistening of the Cello- 
phane, or by introducing a film of water between the 
web and the Cellophane. Since the web is relatively 
flat, a good picture may be obtained with the 4 as well. 
as with the 16 millimeter objective, without the use of 
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a cover glass. Preparations made thus may be kept 
under observation for a long time with little atten- 
tion, except occasional moistening. With animals 
wrapped in the usual manner in wet cloth, prepara- 
tions have been used in our laboratory for periods 
exceeding two hours. The method is so simple and 
obvious, the writer suspects that others must also have 
thought of it; but he makes bold to pass it on to those 
who may not have done so. 
Horace J. CHILD 
SACRAMENTO JUNIOR COLLEGE 


THE DESIRABILITY OF HOMOZYGOUS 
MICE IN NUTRITION 
7 EXPERIMENTS 

Ir is pretty generally conceded that the Wistar 
strain of rats is preferable in nutrition experiments, 
so that the animals will be homozygous and also of 
the same strain in coordinating the work of different 
investigators. Mice are used mainly by bacteriolo- 
gists, cancer workers and geneticists, but in the assay 
of hormones and the determination of the nutritive 
value of pure chemical substances it is sometimes 
possible to save thousands of dollars by using mice 
instead of rats. Yet no standard strain of mice has 
been generally adopted. Since, however, a number of 
papers have appeared, using the Bagg strain of 
homozygous albino mice (Cold Spring Harbor Station 
of the Carnegie Institution), it seems probable that 
Table 1, showing the growth rate (mean body weight 
and standard deviation) of Bagg albinos, quoted from 
our paper in “Science Reports of Tohcku Imperial 
University,” April, 1935, should be of interest. A 


paper on the growth and chemical composition of the — 


brain of Bagg albinos by Hideo Endo will also appear 
in the same reports at a later date. Although the 
mouse grows at a slower rate we have been able to 
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TABLE 1 
Bopy WEIGHTs AND STANDARD DEVIATIONS IN Graug 
Males Females 
Day of Mean Mean 

age weight S.D. weight 
1.313 .200 1.300 200 
1.506 245 1515 
Bits. 1.754 .283 1.770 316 
2.090 74 2.160 316 
2.452 .458 2.570 436 
2.880 548 3.020 557 
3.300 O74 3.470 781 
3.770 .663 3.970 761 
4,205 .768 4.425 894 
4.670 774 4.920 974 
5.020 .948 5.320 1.118 
5.390 1.128 5.630 1.288 
5.775 1.162 6.040 1.331 
Pee 6.100 1.162 6.410 1.414 
6.407 1.200 6.690 1.536 
6.570 1.049 6.920 1.477 
6.780 1.183 7.040 1.550 
6.850 1.483 7.170 1.517 
6.960 1.442 7.240 1.637 
7.130 1.466 7.410 1.674 
7.330 1.449 7.720 1.612 
a 7.669 1.634 7.950 1.761 
Wik... 9.480 1.803 9.870 1.897 
12.360 2.345 12.500 2.290 
14.740 2.236 14.470 2.190 
16.740 2.510 15.610 2.388 
18.540 2.934 16.640 2.367 


produce marked rickets in the mouse on the same diet 


that produced rickets in the rat. 


LABORATORY OF PHYSIOLOGICAL 
CHEMISTRY 
UNIVERSITY OF MINNESOTA 


SPECIAL ARTICLES 


COMPARISON OF X-RAY AND GAMMA 
RAY DOSAGE? 

Neep for a suitable correlation between x-ray and 
radium dosage had led us to extend our recent studies 
in the ionization produced in liquids by x-rays.” This 
note is for the purpose of giving briefly the results 
of some absolute measurements of the ionization pro- 
duced in carbon bisulfide by gamma rays. Air ioniza- 
tion methods, while satisfactory for dosage measure- 
ments up to 200 kv, may be rendered ambiguous for 
higher frequency radiations because of lack of radia- 

1 Publication approved by the director of the National 


Bureau of Standards of the U. 8. Department of Com- 


merce, 
2F¥. L. Mohler and L. 8. Taylor, Bureau of Standards 


Jour. Res., 13: 659, 1934. 


J. F. MoCienpon 


Haroup STREET 


tion equilibrium. A comparison of the physiological 
effects of different radiations ideally should be based 
on comparison of the numbers of ions produced in 
the tissue. In practice, one can make relative mea- 
surements in dielectrie liquids nearly equivalent in 
density and atomic number to living tissue. 

For gamma rays carbon disulfide is sufficiently neat 
tissue (or wax) in atomic number and density to be 
considered equivalent. A combination of the two 
materials will, therefore, give an effectively homo- 
geneous medium in which there will be radiation 
equilibrium and uniform mass absorption. Measure- 
ments were made of the gamma ray absorption in 4 
layer 1 mm thick at the incident surface of a 25 em 
cubical wax phantom. The ionization chamber con- 
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sted of two fine aluminum grids separated by a 
sartz disk 1 mm thick which had a 19 mm hole in 
he center. This was immersed in the liquid contained 
a thin shallow glass dish which was in turn set into 
the wax surface. Fields up to 70,000 volts per em 
showed that the “effective volume” was given by the 
Moometric volume between the grids for separations 
from 0.5 to 2.5mm. The radium, contained in a glass 
tube 8 mm long and .27 mm thick, was supported 
about 16 mm above the liquid surface and filtered 
with .75 mm brass plus'2 mm of bakelite. Applying 
approximate corrections for distance and filtration, 
the ionization produced by 1 mg of radium filtered 
with 1 mm of lead and at a distance of 1 em from 
the wax surface was found to be 9400 e.s.u./em?/hr. 
Assuming that the gamma ray absorption is propor- 
tional to the density of the liquid or gas and that the 
energy per ion pair is 24 electron volts as compared 
with 33 for air,? the above ionization would corre- 
ispond to 6.9 roentgens per hour. Measurements 
made with the cell removed from the wax phantom 
showed the ionization to be almost entirely due to 
primary radiation. Similar measurements of the 
jionization produced in a mixture of CS, and ligroin 
(density = 1) by x-rays of equal doses generated at 
120 kv and filtered with about .2 mm. of copper gave 
an increase of about 30 per cent. due to back scat- 
f tering as compared with 38 per cent. using a thimble 
ionization chamber ealibrated in the usual manner. 
et Since it is impossible to calibrate a thimble chamber 
for the radiation quality produced in the back scat- 
tering, the disagreement between the air and liquid 
measurements is not unexpected. Measurements made 
as here deseribed in suitable liquids are independent 
of the radiation quality and hence the chambers need 
no calibration. While the above method seems well 
adapted to evaluating radium dosage in roentgens, the 
preliminary values given above are being investigated 
further in an endeavor to minimize the corrections. 


LAvURISTON S. TAYLOR 
F. L. Monuer 
1 DEPARTMENT OF COMMERCE 
NATIONAL BUREAU oF STANDARDS 


TRANSMISSION OF THE VIRUS OF 
POLIOMYELITIS TO MICE 

THE purpose of this’ paper is to report the success- 
| ful propagation and serial transmission of the virus 
of poliomyelitis in mice. The mouse was chosen for 

this study for reasons deseribed by one of us. 
Three series of mice were exposed to short repeated 
doses of x-ray and then inoculated, both intracere- 
brally and intraperitoneally, with suspensions of the 


“ “9 Brodie, Proc. Soc. Exp. Biol. and Med., March, 
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spinal cords of monkeys, who had succumbed to polio- 
myelitis. In the first series, the animals were irradi- 
ated daily for 10 days prior to inoculation. On the 
second day after inoculation, x-ray treatments were 
begun again and were given daily for 8 days. On the 
eleventh day after injection, all the mice showed ruffled 
hair, sluggishness and dragged their hind legs, either 
on that day or the following one. Four of the ani- 
mals died on the eleventh day, one on the twelfth, 
three on the sixteenth and three or. the seventeenth 
day after inoculation. Two were autopsied on the 
eleventh and twelfth days. A suspension of their 
brains, when inoculated into mice and a monkey, 
failed to produce reaction. 

In the second series, on the eleventh and twelfth day 
after inoculation they showed ruffled hair, ataxia, slug- 
gishness and dragged their hind limbs. The animals 
in this group died or were killed. A suspension of 
their brains produced similar symptoms after an in- 
cubation period of from 14 to 24 days, in 5 out of 8 
untreated mice, which were injected. A monkey in- 
oculated with this suspension showed a rise in tem- 
perature. Serial passages were carried out, using 
mouse brains as the inoculum. Thus far, the virus has 
been maintained through 17 generations. With sue- 


ceeding passages, the animal response became more — 


definite and the ineubation period became shorter; so 
that by the fifth passage, a 10 per cent. suspension 
brought down all the animals after an incubation 
period of 3 days. Using more concentrated brain sus- 
pensions, the incubation period may be shortened to 
2 days, and with diluted suspensions it may be length- 
ened to 7 days. By successive transfer, the infectivity 
of the virus has been increased, so that by the twelfth 
passage it was infectious in a dilution of 1: 1000. 

In the third group, 4 out of 7 mice, inoculated with 
the brain material of irradiated mice that had suc- 
cumbed, showed symptoms similar to those of the mice 
in the second series. Fifty control animals that were 
exposed to x-ray, but were not injected, developed no 
symptoms, although some of them received twice as 
many x-ray treatments as did the inoculated mice. 
When the filtrate of the suspension of the brains of 
2 of the animals that came down with the afore- 
mentioned symptoms was injected into 8 untreated 
mice, 7 of them showed the usual hyperirritability, 
ataxia, sluggishness, ruffled hair and humped back. A 
monkey, inoculated with this filtrate, ran a typical 
course of poliomyelitis, with a characteristic histo- 
pathological picture in the cord. In the next passage, 
all twelve mice injected showed symptoms after an 
incubation period of 3 to 4 days. This series has 
undergone 14 transfers with changes of infectivity 
and incubation period, similar to those of the preced- 
ing series. 
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Now that the virus is fixed, the clinical picture in 
the mouse is quite acute. It begins with irritability, 
jumpiness, ruffled hair and goes on to ataxia, humped 
back, convulsions, circular movements, twisting of the 
head and sometimes ptosis of the eyelids. The ani- 
mals usually die within a few hours after the onset of 
symptoms. The mice also can be infected by the 
intranasal route with an incubation period of 5 to 6 
days. 

In contradiction to the lesions in human and 
monkey poliomyelitis, those in the mice occur mainly 
in the brain and meninges, rather than in the spinal 
cord. In the pia-arachnoid and its projections there 
is an extensive mononuclear infiltration, mostly peri- 
vascular, which is most marked over the brain. In 
the spinal cord and brain stem, there is an occasional 
perivascular collar and some hemorrhagic foci; the 
cerebellum shows no changes; while the cerebrum 
shows perivascular collars, areas of hemorrhage, focal 
areas of necrosis and glia reaction with a rare poly- 
morphonuclear leucocyte. 

As in the monkey, the virus appears to be in the 
cerebro-spinal axis only. It is present in the cere- 
brum, brain stem, cord and cerebellum. The greatest 
concentration of the virus is in the cerebrum, which 
is in keeping with the distribution of the histopatho- 
logical changes. 

The following findings indicate that we are dealing 
with poliomyelitis and not a spontaneous virus infec- 
tion of mice. 

(1) The mouse virus was transferred to 13 monkeys 
and was infective in a dilution of 1:5000. A trans- 
fer of the virus from one of these monkeys to another 
monkey and back again to mice was successful. A 
complete histopathological study of the cords of four 
of these monkeys showed changes typical of acute 
anterior poliomyelitis. 

(2) The serums of convalescent humans and mon- 
keys, of actively immunized children and the serum 
of a so-called normal adult, containing anti-viral sub- 
stance, neutralized this virus. Normal monkey serums 
failed to do so. ‘Human convalescent serum protected 
a monkey against the virus and neutralized suspen- 
sions of cords removed from monkeys infected with 
the mouse virus. Upon diluting the serums, it was 
possible to obtain an end point in keeping with simi- 
lar tests carried out in monkeys. 

(3) Poliomyelitis in mice differs both clinically and 
histopathologically from the spontaneous mouse en- 
cephalomyelitis described by Theiler,? who kindly sent 
us some of his virus. The infectivity of the latter is 
irregular and its injection is followed by an ineuba- 
tion period of from 3 to 4 weeks. This spontaneous 


2M. Theiler, Science, 80: 122, 1934. 
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disease in mice runs a more protracted course yi, 
slowly progressing paralysis. ~The distribution of tj, 
virus in the cerebrospinal axis and the histopathy, 
logical picture are also different from that of ty 
mouse poliomyelitis. 


One of us* has described the immunization » ff 


monkeys and children against poliomyelitis. Hoy. 
ever, the incidence of the disease is so low and th 
preparation of the vaccine so expensive that its appj. 
cation is limited. It has been found that not only 
convalescents, but also many normal children, even j 
the susceptible age group, have antiviral substance, 
in their blood. Vaccination should be limited to thoy 
without any antibody. At present a test for antibody 
can be carried out only in monkeys. Results of pr. 
liminary experiments, in that they check with tho 
of identical tests in the monkey, indicate that such , 
test can be carried out in the mouse. Thus it may lk 
possible to use mice instead of monkeys to determin 
those who require vaccination and the results of the 
immunization. 

In the mouse, the disease differs from that in the 
monkey, since in the smaller animal it is a mening 
encephalomyelitis. The virus has lost its affinity for 
nerve cells, for it affects mainly the connective tissue 
elements of the central nervous system. 

We believe that the outcome of the foregoing 
studies show that the virus of poliomyelitis has bee 
transmitted successfully through mice by serial 
passage. 

MaAvrIce Bropiz 
SaMvuEL A. GOLDBERG 
PHYLLIS STANLEY 
UNIVERSITY AND BELLEVUE HOSPITAL 
MEDICAL SCHOOL, AND PRESBYTERIAN 
HospitaL, Newark, N. J. 


3M. Brodie, Jour. Immun., 28: 1, 1935; Am. Jow. 
Pub. Health, 25: 1, 1933. 
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